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(54) [^Mco^lii] ^s^SS 

(57) mm] 




5 A/w^i^ ^ 



1 I 



4 : CuEJSfi 5 : ^BM 6 : + -v •> 7S 



D i>/J^^v^«®i;lJ:^1t^^:J^^. ft *^ i tcifi^(Dii^ 

mmmmm t mmmm t ^^^::it\cx^ Km 

[0 0 0 1 1 
[0 0 0 2 1 

[0 0 0 3] mi 4{rf^. cn^MmumtL^xmrn-r 
^m'^mEmmm<D~'m7^^-7jk^nx\^^^o :i(Dmi4.{:: 



(2) ^^¥^1 0-2 6 1 6 3 5 

fe^o t/-^v^>^;^^{^Ol/^-Cfi. 7c^rx.f^. >^ffJSemico 
nductor World 1 9 9 5. 1 2 ^ m^^fc 

[0 0 0 4] [i!i 4(c^$ti5 J: mmmi\at.h 
JO ^s^tL. cummm4<D±m(Dmit^mm-r^mm^^ 

10 0 0 5] ccoj:9t3::3^^^:yy®6^ff$^-r5wi:t:: 
oV^r^l, tzt^i^. jt^^^TECHNICAL REPORT OF IE 
ICE. S DM 96-169 (1996-12) TTi WN 

-So 

^(9 [0 0 0 61 HI 1 5 --11 1 8 ^ffll^r . (H 1 4 

-ii!i8{i. mi 4\z.7jk^ti^nmmm(Dmmi:u(Dm 
1 xm-m4xs^^-r^M[iiT-fe5a 

[0 0 0 7] mi 5^#SSbT. ^XS^I|gS«:ib^J:t/^ 

-r^o HJl 6*:i^^tv5 J: CVD (Chemlc 

al Vapor Deposition ) ^^^ffll^TT i 3 a ^?f^ 

[0 0 0 8] ±m(DC uii 4 a ^ T i Nil Sat 

(Chemical Mechanical Polishing ) ^M^M 

-To mmmi(Dmm^mih^^^t ti^\c 

hui^^2\H{^(D^cum^m'ro "^(T)'^^. mi7\z. 
TT^^ri^x^ic^ hi->'^2p^\crmms tcnMBm 

[0 0 0 9] ^{c. mi SlZTjk^n^J: ^ivi. :^y<^y^ 

V >^tfmfj:t^^F^\^^x. r iWNme a ^m^-t^o t 

Lr, wOT 1 WN/i 6 a (^CMPM^^JSt"o U±<D 

nu^mx. mi 4\z^^th^nmmmmhf}.^:it 

40 tfSi^o 

[0 0 10] 

ji6 a ^M^-t^^^ti^LX V) c uMmm 4 <D±m<Dmit 

me tcummm4 t(o^mxmmi^-^\z^m'^r-^^ 
:it^mm\.fzo ^<Dmm(Di^(DmmtLx. cuia 
mm4 t^^yy'me t<D^m^i^M^*^m\^^t\^^o :it^*^ 

50 \y:fme<r)^m.mz^^^x^]:.^-r^^^t^hmm\^ 
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[0 0 1 1 ] ^^-y^me tCuM^BS4 tco^Sicio 

[0 0 12] :L(Dmmn. ±m(DXofj:mm^m^'r^ 
mm 4 (Dmm:^^ h (Dmrn^nm-t^ zti^^^o 

[0 0 13] 

[0 0 14] ts:-^^ ±M(ommm\-t^ »^ L< (1. 
[0 0 15] ^fz^ Ait^(D^-r y'fmtW.Wtmt<Dm 

[0 0 16] ±M(DXo\z.R^s^m^T(^i$.-t^m'^ 

[0 0 1 7] z.(D^m\^^^^^MVfW:m.\'^. ^(ommx 
fi. ffi^B^> ^mmt^ y-:^mt^mx.^o 

^i£\.xmum^m^^n^o :immm\^. cu^^ 
y ym^^m\^^ti=7^ h^y^f-iy^^m^m-t. 



(3) ^^^1 0-261635 

[0018] /^4b\ ±.m<D V ui^^<Dmm±.^^—m 

2-2 0 nm(7:)ft^^S^*-r6S®{:ii:*9lt^^ 
tL^:zttm-^\.\^o _hlE<7>J; 5 i-2~2 0 

[0 0 19] 

[^0J(?:)|IM(5D?f^^] j^r. gli~^i i^^i/^r. c 

10 [0 0 2 0] mm(r>^m^i) ^-r. mr-mi ^m^^ 
:i(D^p^(D^jfe(^jf^Si ^cov^Tmp.^-r5o Hi 

[0 0 2 1 ] 01 ^#BBL-t. i^y =n>^>ft:ii?^f:^^;o^b 

1 f^lfi h l/>'^2;d^ff^^t5c^tl>Tl^^o 
^2 (7)^Pi|>lWfi. /ci:x.(f0. 1 8 ^ m^g-Cfot? . 
hU>^2(7)^$DfiO. 3/iTngST^fc^o h 
U>^2(DT::^^^ bitfil-^-l. 5 ^g^-Cfeo T t> J: 

20 [0 0 2 2] V\^>^2^\Z.\-t. t:.b^\tT \'^fS:Hi)^ 

flc uiaMji4;^^jf^^^tb5. c:(7)c uSaMJ14<7)jf:^ 

t2fi. f:i^x.tl2 0 0 nmaST'fe^o ^'c^^o. CuIS 
i^S 4 (7){-t:bt9 ice u Z r , CuTi, CuAl^^ffi 

[0 0 2 3] CxxmUMA^XXlT^m'^^m.O 

^tii;ij;<9. cuWMm4 1^^ y^m^ 
cnmMm4<D±M-i)^m.it^ri^zt^i^9)]^ 

-^ [0 0 2 4] ±M(Dmmm 5 Ot^Si: ur f^. T i , T 
V^l iN, Cr, Al, AlCu, AlSi C u^^^tf 6 
^t? \ C i:75^r^t ^7t. ^(^««^ 5(50/?^ t 3fi. 3 — 
'5 0 nmga[-Cfe6Ci:/D^itf^H/\ ^ (7) J: 5 ^'c^ i: 

[0 0 2 5] ^-V'y:^ii6il. r£0:^^-t'^btltl. T i 

««« 5^M9 J: 9ic h UV5^2F^{:iS 
iA^tb^o ^/c. CCD^-V ^y^ii 6(7)je^;^^ t 4t^. fc ^ 
3 0 nm~ 7 7 nm^ST^fe-5o ^(OXof^m^t 

ir^:Lt\z.x^. ^-r y'^mQ<Dmmi\:.'^^m^'r^:i 
50 [0 0 2 6] ±lScoi: 5?'.e^«ii5^Jf^^-r^r.^tc:J: 
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[0 0 2 7 1 
[^1] 





CMP B^<0 TiWN 




XhUX/J><W®U— Mh:|l>J lOOnm^mia.) 


TiN/Cu/TiWN 






TiN/Cu/Ti/TiWN 






Ti«/Cu/ri/TiWNC ) 







[0 0 2 8] ^1 d^^n^ct ^*g5 ^ L- 

m (TiWNg) \:L^'t^:^V^:^(DiKfh\z.i)^i)^t>h^ 

[0 0 2 9] ^tC, |l]2-'II]6^ffiV^T. !llljC:^^tb 

[0 0 3 0] I12^#BSbr. ;rc^;if^^K»KgS«^ 
5o h U^^^2cOM-^^;lOV^'C^l_h^L/::i:^o'9 -e 

[0 0 3 1 1 m^. tit ^itcvDm^^m^^x^ h u 
>^2]^^>bmmm i xicMffi-r^ j: 5 i- 1 o nm^s 

(Djf:^tCT i Nil 3 a ^Jf^^-f-^o - <7:> T i N® 3 a _L 
tC, C VDfefc^VMi;^^^^/^ y >^^^^^fflV^T. 4 0 

[0 0 3 2] ±fBcOCujl4 a i:T i NJl 3 a t 

OnmSST'fc^o ^i:-^. y irx^TtD^^D 1 (1. 5 
0--8 0 nm^^<tM:^61)/h^V^faJC^^^>a'5 w <i:^^ 
^?^LV^ •^nt::J:'9. C uSai^/i 4 o»f®a(^M^>^ 

[0 0 3 3] HStc^^tt^ J: 5 {-s fib^k-f^:^ 

y-^vy ^ y >^>/^^^^V>T, 2 0 0 nm^SOJS^^^tCT 
i H 5 a ^?f^^-f 5o -?:L-r. d cOT i g 5 a CM P 



[0 0 3 4] ^n{cj;t9. metc^^tt^ J: 5{-. 

r . T i WNil 6 a ^ 2 0 0 n TnU&<om^\^n^f&'t' 
60 CCOT i WNg6 a (Cl'bCMP^S^Jg 

CMF^m.^n^J:oXiy^^\ l^XOX^^MT. IE! 1 

[0 0 3 5] f^^^ XfB^OT i S 5 a cJr T i WNS 6 a 

h<DXh^xiiX\^^o 

[0 0 3 6] m^. M 7 ^ffli^T. :^m^(Dmm 1 
i^ir^mmm^i^(Dmmm\z-^v^xmm'r^o m?^^. xis 

(DW^Ml <O^EB^^jM:^^M^^rit-DRAM (Dynamic Ra 
ndom Access Memory) (D—'^'^^M 7 \:i7j^^thX^^^o 

[0 0 3 7] m7 ^^m^x^ v^y ^^-m^i ot/^^^ 

4 a, 1 4 b;^^?F^;?ic^ix^. :ico^m^^Wcm^i 4 

a, 1 4 b cOMjIijiCfl h U>^^ 1 1 a . llb;0^^?f$^^ 
tL^o M/V^lla, 1 1 b P^t;ifi:ffi;^® 1 2 a , 1 

2 b Lr yv-y^^-gisa, i3b 

[0 0 3 8] XfSO^-v^./UtiJ^X(Cf^>7^- h^^ii 1 

fi. i/y ^>^{t:4^/=eif^^b/.e5]irHi^^Ji 1 8 ar^m 

^^tt6o ^ct^JIPnI^^Si 8 a 
40 14 a, 1 4 b ir^ljig-r^i: 9 {-^^^^ h^"/t-l 1 
c, 11 d:dmf&^tl^o h^f^— /Ul 1 c, 1 

1 d\H\cn^Nf^}£ii^^fS:^'fy^mm \ 7a, 1 7 b;6^ 

[0 0 3 9] mw^mm 1 8 a 5 ct 5 i-isr^^ffi^g 

1 8 b/!i^?F^;,fe^n^o :iojiraffi^B 1 8 b tcfi h 
^2 3;0S?F^^$tl. ceo M/>^2 3[^J;ifiT i N^;;)^ 
P>?:^^T:^@ 1 9;0^ff^^$tl6o C (^)TJ1^® 1 9 XfC 
C ugfilSJi 2 0;65?F^^$n. w(>^C uia^g 2 OXt:if^ 
2 1 ;05?F^J5fe^ix6o ^LT. C co^«Jl 2 1 XtC 
50 f^. T i WN/O-P^/cC^^^-y :y 2 2;6^Jf^^$;rt^o ^ 
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[0 04 0] (mm(Dwm2) ms <i:iii9^^^^ 

[0 0 4 1] !i]8§r#BSLX. *ll:te(???F^^2X'fi. ^ 

micom^xK^ h^hi^^mms tcunmm4 t(Dm 

[0 0 4 2] ±m(o^ft^m8(Dmfi^j^mt i^xa^ mm 
m 5 ^^^fz t x.{^r i \^^^mf&^n^m^\a^. 200 

[0 0 4 3] iSktc, 9 ^^v^T. m 8 tc^^n^iais 
m^^<omnm{^-^\^^xtm-t^o m9^mm^x. 

mizj;:^. C uiE«S4±ic{ig-r5^^ii5^^i--<r 

^x^ft^msK^i^-r^'^^m-A-h^tii^. mmm^com 
[0 0 4 4] immmm s ) m^. m 1 0 3 ^ 

[0 0 4 5] n 1 0 ^^mx^x. ^^mmcommsxi-x. 

hl^>'^2(7:)mm±^=^—f-^2 Z(D^ 

ot^:%i^hnfz h u:y=f' 2 (Dmm±^^—r^ 2 a±tc 

(Dmm.^.tL.xmcmmi^fzXo\c^ y^mecom 
mm^^^''xmm^^^±c'^^^^t\^^omm'^^^mbn 
x:^Ki. :i<D^t^^h^-Y vy'm6<Dmmm::is\^''Xi^ 

[0 0 4 6] ^zx\ *ilco^0.^#f^. ^-ry':^m6(r> 



(5) ^r?i¥l 0-261635 

S 

m^mxWimbf^-:>x\^'^fz^-T y^m^<Dmm^9)} 

[0 04 7] m \ \ 1 2 ^^v^r. i^%M(r) 

mm3\z.^\^^m.^^m^^(Dmm^m\^-:>^^^xmm'r^o 

mi l—dil 2fi. :J^IIJE(7:>ff^^3fC:fc^ft^SE^1tig(?^ 
10 [0048]llll (a) ^#BaL-C. ±|5iOm5StOff^ 

^ 1 ff)m-^tmm<D:a^^mx v i/>-^2 ^?f^^uf^ 

tC j: (9. h \yl^^2(Dmm±i^^—'f'%2 a 

[0 0 4 9] mi (b) Clfi. hl^>'^2 0jIiJitJi)^ 
-:h|F(5 2afi. r ^^-^^ ft® J: 19 «^ 

~2 0 nm^^S-Cfe^^^^^^^ ■^in.fi. 

^^i)^^X^^o Z.(OZ.tXn. tt^^^r7)^2~20 

nnKD^mxit.mm'^m.xh^ . '^miu^mi^x hmt 

[0 0 5 0] fS:^^ mi I ( b ) \Z.\^^ --^(D^m^'i^ 

^mt\^xmm.x%^i^(Di:,±w.<D r^^j ofit.^j::^ 

[0 0 5 1 ] m^. mi 2 ^#0s ±m<DmM(Dm 
mi (Dm^ tmm<D:}jmxc nnmm 4 trmm 3 

X. 2 0 0 nmU&(Om^(OT iWNme a ^mf^-t 

>5o ^ur. ±m<Dmm^mmi<om^tmm{z. ti 

WNg6 a tdCMP^H^M-ro mi Of:: 

^^n^Xo^Z. hU'^^2f^tC, hU>^2COWitJi 

^mmi^o^^x^m-r^o mi 3{C7jk^th^x^\c^ * 
5^? ±w.(DmmcDmm2(Dm^(DXo^^^ft^ms^mf^ 
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T CO .-S F!l ^ -e o r *j PI ^ t> o -e ( ^ V ^ ^ # X 

[0 0 5 4] 

^yym(Dmm{cmmvxmmm(D±m^mit^ 

[0 0 5 51 /^io. ±fE(7)«^g;5^ i^^^S^^iaeS 

<Dmm^9j}^m\cnMX^^lt-^^^Xfj:<. ^>:^>^^m 

[0 0 5 6] ^fc. ^-Y:y:7"g<^ia^ii^cor«^tc. 

[0 0 5 7] ^fz^ _ht£cO«^gf^-t--<T^;Sg(C^m 

RfZ^mr-jfm^ntzm^tmmic. ^Mm^i^^^ y>^m 

[0 0 5 8] z.(Dmmi^m^^mi^mm(7:>m<Dm^x 

^i6rv^a, ^br. ^(oxo^:i%isbibtifzmm±i^=^ 
—f-^^i^^-^ yy'm^m^^'^xi^^^o 
^^^yym<Dmm^tmmmt<Dmmmm^. v^^xki 

\^^xmit^tix\^^fz^-Y yy'mo:>mmm^isi^ajz^t}M 
^^m^x^. ^i^^m^^ ^yy'm<Dmm^nm't 

[0 0 5 9] t^:3ro. ±m<7:>mm±^=^—rm^2--2o 

n m CO ft ^ ^ f a ft ® f C J: (9 «^ ^ >5 C 
^^0^L<. ft^^^^rcDj; 5^<etQfflF^^-r5r .hid 
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m 1 ] ^(Dmm<Dmm<Dmm i i^4t5tt64^^f*:saie 
<^sa^«it ^:^f ^® m a o 
[ill 2 ] mi \c^^ti^mmmit(Dmmiim(Dm i x 

m^^-rm^mxh^o 

[m 4 1 ^1 \c7f:^th^Emmm(ommi:n(Dm s x 

[m 5 ] IE) 1 {;i^^ttasa«i»atositxsco|g4 X 

[me] mi tc^^ti.6@s^«ito«igxg(7)^5x 

[m 7 ] ^(Dmm(omm(Dmm i fc:t=s{t5i2.^«it7)s 
iaffl^nfc^^ft:isg (DRAM) (Du^mmmx^ 

[mi 0] :i<D^m<Dmm<Dmms{z:}si^^^mi^^m 
smmmm^^-rmmmx^^o 

[mill (a) {-xmi o{^7jk^th^nmmm(omm: 
x^coig 1 x^^^-riffffim-efc^o (b) (a) 

[mi 2] mi o\z^^n^mmmm(DmmjiU(Dm 
2i:u^7r^-rmmmx^^o 
30 [mi 3] mx o\^^^fh^^^umm.o:>^mm^^'r 
mmmx^^o 

[m 1 4 ] 'ij^M(D^m^mm\^^n^mmmm(o-m 
^^-t^mmx-hho 

[mi 5] mi A\z7^^t\.^mmmmo:>mm-JLU(Dm 

1 xs^^-r^smT'fe^o 

[m 1 6 1 m 1 4 d^^ti^iE/^^^co^itxscom 

2 xs^^i-^smr-fc^o 

[mi 7] mi 4 tc^$ttaia^«3§(7)Mi§xgcom 

3XS^^i-WffimT*feao 

[m 1 8 ] m 1 4 \zfT^-^inm^mmm.(Dmm.TM<Dm 
4 xg^^-r^sm-cfe^o 

[l5F^(^tfe0^] 

1, 12 a. 12b ^Um. 2, 11a. lib. 2 

3 hUV-f^. 2 aftliiX^^^— ^35. 3. 19 Ti^^ 
if, 3 a T i Ng, 4. 2 0 CuiBHS. 4 a C 
ug. 5, 21 ^*g. 5a Tig. 6, 22 
^^y-^m. 6 a TiWNg. 7 ir;=^.a5. 8 HjS 

go 
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imi] [1^2] [^31 ms] 




Mimm 2: hu>^ 3:T»» 



im6] imo] 




